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（1）2011 至 2014 年厦门环境-经济系统的物质直接输入和输出均呈逐年增
加的趋势；但区域内物质排放是逐年降低的。 
直接物质输入从 2011 年的 4711.13 万吨增加到 2014 年的 8161.54 万吨，年
均增长 20.05%。 
直接物质输出从 2011 年的 4427.15 万吨增加到 2014 年的 5865.44 万吨，年
均增长 9.83%。 




（3）2011 至 2014 年厦门环境-经济系统的资源利用效率呈缓慢下降趋势；
而环境效率上升趋势较为平缓。直接输入物质生产力从 2011 年 5382.58 元/吨下
降到 2014 年 4010.98 元/吨；总输入物质生产力从 2011 年 2095.10 元/吨下降到
2014 年 1997.73 元/吨。直接物质输出效率从 2011 年 5727.84 元/吨下降到 2014



















人均直接输入物质消耗强度从 2011 年 11.51 吨/人增加到 2014 年 17.97 吨/
人，净增长 6.46 吨/人；人均物质总输入消耗强度从 2011 年 29.57 吨/人增加到
2014 年 36.08 吨/人，净增长 6.51 吨/人。人均直接输出物质消耗强度从 2011 年
10.82 吨/人增加到 2014 年 12.92 吨/人，净增长 2.1 吨/人；人均总输出物质消耗
































With the improvement of living standards in cities, we think more about the 
profound meaning about the city. Absolutely, serious environmental and social 
problems exist in the process of urban development, and eco-city has been taking 
deep roots in the heart of people. Material flow is associated the natural resource and 
environmental resource supply with pollution capacity. Material flow analysis can 
provide quantitative basis for urban sustainable development. So combining eco-city 
and the material flow analysis is useful when we are exploring the variation tendency 
in the complicated urban environment-economy system, which means practical 
significance to build eco-city and eco-civilization demonstration area.  
Based on material flow framework, this dissertation compute the material flow 
changes in Xiamen based on literature reviews, which is composed of material flow 
scale and structure, consumption intensity, metabolic efficiency, comprehensive index, 
comparing construction experiences in different eco-cities. It aims at evaluating the 
law of development to promote the development of Xiamen which is trying to create 
eco-city. The results show that: 
(1) 2011 to 2014, the direct material input and the direct material output have 
observed increase; meanwhile the material discharge in the special region is reducing.  
Direct material input increases to 81.62 million tons in 2014 from 47.11 million 
tons in 2011, generating growth of over 20.05% annually. 
Direct material output increases to 58.65 million tons in 2014 from 44.27 
million tons in 2011, generating growth of over 9.83% annually. 
From 2011 to 2014, material release scale in Xiamen has decreased from 0.23 
million tons to 0.15 million tons.  
(2) The normal function of Xiamen mainly depends on importing resources 
form outside of this region. Especially, the fossil fuel and metallic mineral largely rely 
on importing; and the hidden flow plays an important role on material flow scale and 
structure.  
(3) Resource utilization rate has been falling slowly, while the environmental 
efficiency appears a slight rising.  
Material productivity of direct material input was 5382.58 yuan per ton in 2011, 















material input was 2095.10 yuan per ton in 2011, which has declined to 1997.73 yuan 
per ton in 2014. Environmental efficiency of direct material output descends to 
5581.13 yuan per ton in 2014 from 5727.84 yuan per ton 2011, and environmental 
efficiency of total material output raise to 883.10 yuan per ton in 2014 from 875.01 
yuan per ton in 2011. 
(4) Material consumption intensity is affected by tourism population in Xiamen. 
It decreases apparently before and after population correction. Based on revising the 
data, the material consumption intensity is on rise from 2011 to 2014 in Xiamen.  
Per material consumption intensity of direct material input in 2011 and 2014 
was 11.51 and 17.79 tons per person, respectively, showing a net increase of 6.46 tons 
per person; per material consumption intensity of total material input was 29.57 and 
36.08 tons per person, respectively, showing a net increase of 6.51 tons per person. 
Per material consumption intensity of direct material output in 2011 and 2014 was 
10.82 and 12.92 tons per person, respectively, with a net increase of 2.1 tons per 
person; per material consumption intensity of total material output was 70.81 and 
81.63 tons per person, respectively, with a net increase of 10.821 tons per person.  
(5) With the development of eco-city, the degree of dependence between 
economy growth and material consumption decrease by years. In 2012 and 2013, 
decoupling factor is less than zero, which means pegging. It is more than zero, 
remaining decoupling. Meanwhile, elastic coefficienct has gone through the same 
phrases with decoupling factor, which was from pegging to decoupling.  
(6) It appears that water environment faces the most evident pressure overall. 
Chemical oxygen demand has the greatest impact in water environment. However, the 
government in Xiamen has emphasized the water resource management, such as 
sponge city projects. Xiamen will be a city with eco-civilization of water in 2030. In 
the process of water ecological civilization construction, the metabolism of material 
flow within the region will be optimized, which results directly in water input and 
output within the region reduced. 
(7) Though the air quality in Xiamen is better than many cities, it needs to pay 
attention to nitrogen oxide emission of motor vehicle and industrial fumes. It is worth 
mentioning that air pollutants form ships is a key task to prevent air pollution in 
harbor city. PM2.5 in atmosphere of Xiamen urban area may be affeceted by external 
source input.                                                                















brings influences on material flow of urban environment economy system at the same 
time. Therefore, it is useful to confirm the change of material flow of Free Trade 
Zone.  
 
















CO2 二氧化碳（Carbon Dioxide） 
COD 化学需氧量（Chemical Oxygen Demand） 
DMI 直接物质输入（Direct Material Input） 
DMO 直接物质输出（Direct Material Output） 
DF 分离指数（Decoupling Factor） 
EC 弹性系数（Elastic Coefficient） 
EE 环境效率（Environmental Efficiency ） 
GDP 地区生产总值（Gross Domestic Product） 
MCI 物质消耗强度（Material Consumption Intensity） 
MFA 物质流分析（Material Flow Analysis） 
MP 物质生产力（Material Productivity） 
NAS 物质库存净增量（Net Addition to Stock） 
NH3-N 氨氮（Ammonia Nitrogen） 
NO2 二氧化氮（Nitrogen Dioxide） 
O2 氧气（Oxygen） 
P 人口（People） 
PM2.5 细颗粒物（Particulate Matter 2.5） 
PM10 可吸入颗粒物（Particulate Matter 10） 
PTB 实物贸易平衡（Physical Trade Balance） 
RMC 区域内物质消耗（Regional Material Consumption） 
SO2 二氧化硫（Sulfur Dioxide） 
TMC 总物质消耗（Total Material Consumption） 
TMI    物质总输入（Total Material Input） 
TMO 物质总输出（Total Material Output） 
TRO 区域内物质输出（Total Regional Output） 



















统计数据：1949 年，中国城市化率为 10.64%；1978 年，城市化率达到 17.9%。
而改革开放后的 30 年里，中国城镇化加速。2010年，中国城市化率达到 49.95%；
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